COMMUNICATION SYSTEM 
BACKGROUND OF THE INVENTION 

The present invention relates to a communication sys- 
tem for transmitting and receiving data, a communication de- 
vice and a terminal device serving as components of the com- 
munication system, and a computer program that can be used 
on these devices. 

Communication devices that function as facsimile ma- 
chines, for example, are well known in the art. Generally, 
such communication devices are configured to accumulate de- 
tails of data communications (such as the transmission des- 
tination, transmission source, communication date and time, 
duration of communication, and number of pages) in a memory 
and to print the accumulated communication details on paper 
when a prescribed operation is performed. In this way, the 
user can confirm the details of communications on paper. 

In recent years, various technologies have been pro- 
posed for enabling a user to view communication details ac- 
cumulated by a communication device from a terminal device 
that is connected to and capable of performing data communi- 
cations with the communication device. 

In such a communication device (data input output de- 
vice) is provided a storage unit (RAM 12) that a terminal 
device (personal computer PC 200) can recognize as an exter- 
nal storage device connected to the terminal device itself 
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as described in Japanese patent application publication No. 
2001-282694, When the communication device stores data rep- 
resenting details of communications (facsimile transmis- 
sion/reception data) in this storage unit, the user can 
freely access these communication details from the terminal 
device. This communication device facilitates the transfer 
of data representing communication details accumulated by 
the communication device to the terminal device side and is 
suitable for saving and managing such communication details 
on the terminal device. 

However, since data representing communication details 
is simply recorded on the communication device described 
above in a form that can be accessed by the terminal device, 
the user of the terminal device must intentionally perform a 
troublesome task to save the data stored in the storage unit 
of the communication device on the terminal device end. 

From this perspective, the communication device de- 
scribed above is not particularly user-friendly for saving 
and managing communication details on the terminal device 
end. For example, when data is stored in the communication 
device, the user must perform operations to search for data 
representing communication details and, after confirming 
that the data stored in the storage unit of the communica- 
tion device is such data, must subsequently perform an op- 
eration to save this data on the terminal device end. These 



operations may result in data unrelated to communication de- 
tails being mistakenly stored on the terminal device end. 

SUMMARY OF THE INVENTION 

In view of the foregoing, it is an object of the pre- 
sent invention to provide a communication system for facili- 
tating the saving and management of communication details on 
the terminal device end, the communication details being ac- 
cumulated in the communication device. 

This and other objects of the present invention will 
be attained by an improved communication system including a 
communication device and a terminal device that are con- 
nected to and capable of performing data communications with 
each other. The communication device includes a communicat- 
ing unit, a communication-end storing unit, and a communica- 
tion-storage commanding unit. The communicating unit per- 
forms data communications via a network. The communication- 
end storing unit is capable of storing various data and ca- 
pable of being recognized by the terminal device as an ex- 
ternal storage device connected to the terminal device. The 
communication-storage commanding unit includes a judging 
portion that judges whether or not a communication data 
transmitted through or received by the communicating unit is 
satisfied with a prescribed storage condition, a storing 
portion that stores a communication data in the communica- 
tion end storing unit if the communication data is satisfied 



with the prescribed condition as a result of judgment by the 
judging portion, a handling portion that handles a communi- 
cation data as a plurality of data segments each having a 
prescribed data size if the communication data is not satis- 
fied with the prescribed condition as a result of judgment 
by the judging portion, and a sequentially storing portion 
that sequentially stores the data segments in the communica- 
tion-end storing unit. The terminal device includes a termi- 
nal-end storing unit that stores various data, and a termi- 
nal-end storage commanding unit that stores the communica- 
tion data or the data segments in the terminal-end storing 
unit when the communication data or data segments are stored 
in the communication-end storing unit. 

Preferably, the terminal device further includes a 
terminal-end deletion commanding unit that deletes the 
communication data or the data segments from the 
communication-end storing unit after the communication data 
or data segments have been stored in the terminal-end 
storing unit by the terminal-end storage commanding unit. 

In another aspect of the invention, there is provided 
an improved communication system including a communication 
device and a terminal device that are connected to and 
capable of performing data communications with each other. 
The communication device includes a communicating unit, a 
communication-end storing unit, and a communication-end 
storage commanding unit. The communicating unit performs 



unit. The communicating unit performs data communications 
via a network. The communication-end storing unit is capable 
of storing various types of data -and is capable of being 
recognized by the terminal device as an external storage de- 
vice connected to the terminal device. The communication-end 
storage commanding unit stores description data indicating 
details of communications performed by the communicating 
unit in the communication-end storing unit in a state that 
satisfies a prescribed storage condition.. The terminal de- 
vice includes terminal-end storing unit for storing various 
types of data and terminal-end storage commanding unit for 
treating the description data as the data for satisfying the 
storage condition and storing in the terminal-end storing 
unit the description data from among all data stored in the 
communication-end storing unit. 

Preferably, the terminal device further includes a 
terminal-end deletion commanding unit that deletes data from 
the communication-end storing unit that is identical to data 
stored in the terminal-end storing unit by a command from 
the terminal-end storage commanding unit. 

In still another aspect of the invention, there is 
provided a first storage medium containing a program for 
performing data communication between a communication device 
and a terminal device. The communication device includes a 
communication-end storing unit capable of storing various 



data and capable of being recognized by the terminal device 
as an external storage device connected to the terminal de- 
vice. The first program includes a program of performing 
data communication via a network, and a program of command- 
5 ing storage in the communication-end storing unit including 

a program of judging whether or not a communication data 
transmitted through or received by the communicating unit is 
satisfied with a prescribed storage condition, a program of 
storing a communication data in the communication end stor- 

10 ing unit if the communication data is satisfied with the 

prescribed condition as a result of the judgment, a program 
of handling a communication data as a plurality of data seg- 
ments each having a prescribed data size if the communica- 
tion data is not satisfied with the prescribed condition as 

15 a result of the judgment, and a program of sequentially 

storing the data segments in the communication-end storing 
unit . 

A second storage medium containing a program for 
performing data communication between a communication device 

20 and a terminal device is further provided for use in combi- 

nation with the first storage medium. The terminal device 
includes a terminal-end storing unit that stores various 
data. The program includes a program of commanding storage 
of the communication data or the data segments in the termi- 

25 nal-end storing unit when the communication data or data 
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segments are stored in the communication-end storing unit. 

Preferably, the second storage medium further com- 
prises a program of commanding deletion of the communication 
data or the data segments from the communication-end storing 
5 unit after the communication data or data segments have been 

stored in the terminal-end storing unit. 

In still another aspect of the invention, there is 
provided a third storage medium containing a program for 
performing data communication between a communication device 

10 and a terminal device. The communication device includes 

communication-end storing unit capable of storing various 
types of data and capable of being recognized by the termi- 
nal device as an external storage device connected to the 
terminal device. The program includes a program of per- 

15 forming data communications via a network, and a program of 

commanding storage in the communication-end storing unit of 
description data indicating details of communications per- 
formed by the data communication program in the communica- 
tion-end storing unit in a state that satisfies a prescribed 

20 storage condition. 

A fourth storage medium containing a program for per- 
forming data communication between a communication device 
and a terminal device is further provided for use in combi- 
nation with the third storage medium. The terminal device 

25 includes a terminal-end storing unit that stores various 
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types of data. The program includes a program of treating 
the description data as the data for satisfying the storage 
condition and commanding storage in the terminal-end storing 
unit of the description data from among all data stored in 
the communication-end storing unit. 

Preferably, the fourth storage medium further includes 
a program of deleting data from the communication-end stor- 
ing unit that is identical to data stored in the terminal- 
end storing unit by a command from the commanding program. 
BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 

Fig. 1 is a block diagram showing a structure of a 
communication system according to first through sixth em- 
bodiments of the present invention; 

Fig. 2 is a top view showing an appearance of a multi- 
function device used in the communication system according 
to the first embodiment; 

Fig. 3 is a flowchart showing steps in a fax reception 
process according to the first embodiment; 

Fig. 4 is an explanatory diagram showing a structure 
of specification data according to the first embodiment; 

Fig. 5 is a flowchart showing steps in a data acquisi- 
tion process according to the first embodiment; 

Fig. 6 is a flowchart showing steps in a data acquisi- 
tion process according to a modification to the process in 



8 



Fig. 5; 

Fig. 7 is a flowchart showing steps in a fax reception 
process according to the second embodiment; 

Fig. 8 is a flowchart showing steps in a mode switch- 
5 ing process according to the third embodiment; 

Fig. 9 is a flowchart showing steps in a fax reception 
process according to the third embodiment; 

Fig. 10 is a flowchart showing steps in a fax recep- 
tion process according to the fourth embodiment; 
10 Fig. 11 is a flowchart showing steps in a facsimile 

communication process according to the fifth embodiment; 

Fig. 12(a) shows a FAXHISTORY folder created under a 
root directory of a shared area according to the fifth em- 
bodiment; 

15 Fig. 12(b) shows folders a structure of directories 

acknowledged in a personal computer as a terminal device ac- 
cording to the fifth embodiment; 

Fig. 13 is a flowchart showing steps in history 
accumulation process according to the fifth embodiment; 
20 Fig. 14 is a flowchart showing steps in a facsimile 

communication process according to the sixth embodiment; and 
Fig. 15 is a flowchart showing steps in history 
accumulation process according to the sixth embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
25 Next, a communication system according to a first em- 
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bodiment of the present invention will be described with 
reference to Figs. 1 through 5. 

As shown in Fig. 1, the communication system 1 in- 
cludes a multifunction device 100 and a personal computer 
(hereinafter referred to as PC 200) 200 that are connected 
to the multifunction device 100 and capable of performing 
data communications via a communication cable 300. 

The multifunction device 100 functions as a telephone 
terminal, a facsimile machine, a copier, a scanner, and the 
like. The multifunction device 100 includes a handset 112, 
a display panel 114, an operation panel 120, a CPU 132, a 
ROM 134, a RAM 140, a scanning unit 152, a modem 154, a 
printing unit 156, a voice input/output unit 160, a PC in- 
terfacing unit (hereinafter referred to as PC I/F) 172, a 
circuit-controlling unit 174, a media drive 180, and the 
like. 

Here, the handset 112 is a transceiver mounted on the 
side of a body of the multifunction device 100, as shown in 
Fig. 2, and is used when removed from the body of the multi- 
function device 100. Further, the display panel 114 is pro- 
vided on the top of the body of the multifunction device 100 
for receiving commands from the CPU 132 and displaying vari- 
ous data. 

The operation panel 120 is also provided on the top of 
the body of the multifunction device 100 and includes a plu- 
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rality of input buttons 121 for inputting characters, numer- 
als and symbols, a speakerphone button 122 for implementing 
a hands-free call with the voice input/output unit 160, a 
start button 123 for initiating execution of the various 
functions, a function-selecting button 124, directional but- 
tons 125, and the like. The directional buttons 125 include 
an up button 125a, a down button 125b, a left button 125c, 
and a right button 125d. 

The CPU 132 controls overall operations of the multi- 
function device 100 by transmitting commands (control sig- 
nals) via a bus 190 to the various components of the multi- 
function device 100 according to a procedure directed by a 
computer program that is stored in the ROM 134. 

A part of the storage area in the RAM 140 is a shared 
area that the PC 200 connected to the multifunction device 
100 can recognize as an external storage device (virtual 
drive) connected to the PC 200 itself. Accordingly, the PC 
200 can recognize the shared area as a storage area that can 
be accessed (to store and delete data) by a file system, 
which is part of a function provided standard in an OS (op- 
erating system) . This shared area has a tree-like folder 
structure (also called a directory) for sorting and storing 
data files' in folders. 

The scanning unit 152 is adapted to receive commands 
from the CPU 132 and to scan images from paper loaded in a 
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prescribed scanning position 116 (see Fig. 2) to generate 
image data based on these images. Such process is executed 
in a fax reception process described later (see Fig. 3) . The 
modem 154 is adapted for encoding and modulating the image 
5 data generated by the scanning unit 152 to generate image 

signals that can be transferred to a telephone network 400. 
Subsequently, the image signals are output to the telephone 
network 400 via the circuit-controlling unit 174. 

In the fax reception process described later (Fig. 3) , 

10 the printing unit 156 receives commands from the CPU 132 and 

prints images based on image data on paper loaded in a pre- 
scribed paper feeding position 118 (Fig. 2) . Image data on 
which printing of the image is based is generated, for exam- 
ple, from image signals inputted from the telephone network 

15 400 via the circuit-controlling unit 174, the image signals 

being demodulated and decoded by the modem 154. 

The voice input/output unit 160 includes a speaker 162, 
a microphone 164, and a drive circuit 166 for driving the 
speaker 162 and microphone 164. In addition to outputting 

20 voice from the speaker 162 based on various voice signals, 

the voice input/output unit 160 can be used for performing a 
hands-free call by controlling the speaker 162 and micro- 
phone 164 to function as a transceiver. The microphone 164 
of the voice input/output unit 160 is mounted on the under- 

25 side of the operation panel 120 and positioned below a hole 
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128 formed therein (see Fig. 2) . Voice is inputted into the 
microphone 164 via the hole 128. 

The PC I/F 172 is an interface for connecting the mul- 
tifunction device 100 to the PC 200 via the communication 
cable 300, by which data communications is made possible be- 
tween the multifunction device 100 and PC 200. 

The circuit-controlling unit 174 inputs various sig- 
nals from the telephone network 400 and outputs signals to 
the telephone network 400. The circuit-controlling unit 174 
also receives commands from the CPU 132 and sets the trans- 
mission path including a transmission destination and a 
transmission source for signals inputted from and outputted 
to the telephone network 400. 

When performing an off-hook operation by removing the 
handset 112 from the body of the multifunction device 100 or 
by pressing a speakerphone button 122 on the operation panel 
120 (this is an operation to initiate a hands-free call) , 
the transmission path for the destination and source of sig- 
nals inputted from and outputted to the telephone network 
400 is set to a path from the circuit-controlling unit 174 
to the handset 112 or the voice input/output unit 160, ena- 
bling voice signals to be transmitted along this path. The 
transmission path established in this way is disconnected 
upon execution of an on-hook operation in which the handset 
112 is returned to the body of the multifunction device 100 
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or the speakerphone button 122 is pressed a second time 
(this is an operation to end the hands-free call) , thereby 
preventing voice signals from being transmitted on the path. 

If a series of operations is performed while paper to 
5 be scanned is set in the scanning position 116 in which op- 

erations an identification number for a transmission desti- 
nation (a telephone number in the present embodiment) is in- 
putted by input buttons 121 on the operation panel 120 and 
subsequently the start button 123 is pressed (hereinafter 

10 referred to as a fax transmission operation) , or when the 

input of image signals is initiated on the telephone network 
400 end, the path to the modem 154 is set as the transmis- 
sion path, enabling the transmission of image signals along 
this path. When the output of image signals by the modem 

15 154 ends or when input of image signals from the telephone 

network 400 ends, this transmission path is disconnected 
preventing further transmission of image signals on the path 
(see the fax reception process described later with refer- 
ence to Fig. 3) . 

20 The media drive 180 accepts mounting of a memory card 

500 and can read data from a mounted memory card 500 or re- 
cord data thereon. "Memory card" in the present embodiment 
refers to such media as CompactFlash (registered trademark) , 
SmartMedia (registered trademark) , Memory Stick (registered 

25 trademark) , MultiMediaCard, and SD Memory Card. 
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The PC 200 includes a CPU 212, a ROM 214, a RAM 216, a 
hard disk (hereinafter abbreviated as HD) 220, an external 
interfacing unit (hereinafter referred to as an external 
I/F) 232, an input unit 240, a display 250, and the like 
connected to one another via a bus 260. 

In addition to various application programs, the HD 
220 stores a data acquisition program for executing a data 
acquisition process described later (Fig. 5), and the like. 
The external I/F 232 is an interface for connecting the PC 
200 to the multifunction device 100 via the communication 
cable 300, by which data communications is enabled between 
the PC 200 and the multifunction device 100. The input unit 
240 serves as an input device including a keyboard 242 and a 
mouse 244. 

Fax reception process executed by the CPU 132 of the 
multifunction device 100 will be described with reference to 
Fig. 3. This process begins when image signals are first in- 
putted from the telephone network 400 via the circuit- 
controlling unit 174. 

First, in S110, the CPU 132 enables the circuit- 
controlling unit 174 to establish a path connecting the mo- 
dem 154 to the telephone network 400 as the signal transmis- 
sion path. This process enables image signals to be trans- 
ferred along the path connecting the modem 154 and the tele- 
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phone network 400. 

In S120, the CPU 132 determines whether the available 
capacity in the shared area of the RAM 140 is sufficient for 
storing the image data received through facsimile communica- 
tions. In this process, the CPU 132 determines that the 
available capacity of the shared area is sufficient for 
storing the image data when greater than or equal to a pre- 
scribed threshold value (256 kbytes in the preferred embodi- 
ment) . 

If the available capacity in the shared area is suffi- 
cient for storing the image data (S120: YES), then in S130, 
the CPU 132 performs facsimile communications to receive im- 
age signals for one page worth of image data. 

In S140, the CPU 132 determines whether subsequent 
pages of data exist. In this process, subsequent pages are 
determined to exist if the reception of image signals for a 
following page begins after completing reception of image 
signals for the single page worth of data in S130. If the 
CPU 132 determines that subsequent pages exist (S140: YES), 
then the CPU 132 returns to S130. 

When the CPU 132 determines that no subsequent pages 
exist in S140 after repeatedly performing the processes of 
S130 and S140 (S140: NO), then in S150 the CPU 132 stores 
image data for an image represented by the one or more pages 
worth of image signals received in S130 in the shared area 
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of the RAM 140 as a single data file. In this process, the 
modem 154 generates one or more pages worth of image data by 
demodulating and decoding the one or more pages worth of im- 
age signals received in the repeated processes of S130. The 
resulting image data is then stored in the shared area of 
the RAM 140. Once stored in the shared area, this image 
data is read and deleted from the shared area in a data ac- 
quisition process described later (Fig. 5) executed on the 
PC 200 end. In the process of S150, the image data is re- 
corded under a filename that includes a sequence of numbers 
formed from the date and time at which the process in S130 
was executed. For example, if the communication occurred on 
the date "2003 . 03 . 20" and at the time "9:45," the filename 
is set to NX rx200303200945." 

In S160, the CPU 132 cancels the transmission path 
setting in the circuit-controlling unit 174 connecting the 
modem 154 and the telephone network 400 and subsequently 
ends the fax reception process. The process in S160 pre- 
vents image signals from being transferred along the path 
between the modem 154 and the telephone network 400. 

However, if the available capacity in the shared area 
is found to be insufficient for storing the image data 
(S120: NO), then in S170 the CPU 132 initializes a variable 
N to 1 (N<— 1) . An w n" used in the description below indi- 
cates the value to which the variable N is set. 
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In S180 the CPU 132 performs facsimile communications 
to receive one page worth of image signals. In S190 the 

CPU 132 stores image data for an image represented by the 
one page worth of image signals received in S180 in the 
shared area of the RAM 140. In this process, the modem gen- 
erates one page worth of image data by demodulating and de- 
coding the one page worth of image signals received in S180, 
and the resulting image data is stored in the shared area of 
the RAM 140. Once stored in the shared area, the image data 
is read and deleted in a data acquisition process described 
later (Fig. 5) executed on the PC 200 end. In the process 
of S190, the image data is recorded under a filename that 
includes a series of numbers formed of the date and time at 
which the process in S180 was executed and the value of the 
variable N (that is, the page number) . For example, if the 
communication was performed on the date "2003 . 03 . 20" and at 
the time "9:45," and if the value of the variable N is "1," 
then the filename is set to x> rx200303200945p001 . " 

In S200, the CPU 132 determines whether subsequent 
pages exist. In this process, the CPU 132 determines that 
subsequent pages exist when the reception of image signals 
for a following page begins after completing reception of 
image signals for the single page worth in S180. 

If the CPU 132 determines that subsequent pages exist 
(S200: YES), then in S210 the CPU 132 increments the vari- 
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able N by 1 (N<— n+1) and returns to S180. When subsequent 
pages no longer exist after repeatedly performing the proc- 
esses from S180 to S210 (S200: NO), then in S220, the CPU 
132 generates specification data specifying that the one or 
more pages worth of image data stored in the shared area in 
S190 was received in a single facsimile communication, and 
stores this specification data in the shared area of the RAM 
140. The specification data generated and stored in the 
shared area of the RAM 140 in the process or S190 is text 
data, such as that shown in Fig. 4. This text data speci- 
fies a filename for each page worth of the image data stored 
in S190 and a filename for the image data to be generated by 
combining all pages of image data (hereinafter referred to 
as the combined filename) . Once stored in the shared area 
this specification data is read and deleted in the data ac- 
quisition process described later (Fig. 5) executed on the 
PC 200 end. In the preferred embodiment, the combined file- 
name is created by deleting the page number from the file- 
name of image data stored in S190 having the largest page 
number ("t0) rx200303200947" in Fig. 4). After completing 
the process in S220, the CPU 132 cancels the transmission 
path setting in S160 and ends the fax reception process. 

It should be noted that processes related to normal 
facsimile communications involve sequentially printing each 
page worth of image data with the printing unit 156 after 
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the modem generates each page worth of image data by demodu- 
lating and decoding each page worth of image signals sequen- 
tially inputted from the telephone network 400 via the cir- 
cuit-controlling unit 174. A description of this printing 
process, which is performed while executing the processes 
from S130 to S140 and from S180 to S210 described above, has 
been omitted since such a printing process is not important 
for understanding the present invention. 

Next, a data acquisition process executed by the CPU 
212 of the PC 200 will be described with reference to Fig. 5. 
This process is repeatedly executed while the data acquisi- 
tion program is running. 

First, in S310 the CPU 212 determines whether image 
data has been stored in the shared area of the RAM 140. Im- 
age data is stored in the shared area during the processes 
of S150 and S190 in Fig. 3 executed on the multifunction de- 
vice end. 

If image data has been stored in the shared area 
(S310: YES), then in S320 the CPU 212 reads this image data 
and stores the image data on the HD 220. In this process, 
the image data is stored in a predetermined storage area of 
the HD 220 allocated for storing image data. In S330 the CPU 
212 deletes the original image data from the shared area, 
the original image data being identical with the image data 
stored in the HD 220. 
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After completing the process of S330, or if image data 
has not been stored in the shared area in S310 (S310: NO), 
then in S340 the CPU 212 determines whether specification 
data has been stored in the shared area of the RAM 140. 
Specification data is stored in the shared area during the 
process of S220 of Fig. 3 executed on the multifunction de- 
vice end. 

If specification data has not been stored in the 
shared area (S340: NO), then the CPU 212 returns to S310. By 
repeatedly performing the processes from S310 to S340, image 
data that the multifunction device repeatedly stores in the 
shared area during the processes from S180 to S220 in Fig. 3 
is sequentially read and stored in the HD 220 and is subse- 
quently deleted from the shared area. 

However, if specification data has been stored in the 
shared area (S340: YES), then in S350 the CPU 212 reads this 
specification data and stores the data on the HD 220. In 
this process, the specification data is stored in a prede- 
termined storage area of the HD 220 allocated for storing 
specification data . 

In S360 the CPU 212 deletes the original specification 
data from the shared area, the original specification data 
being identical with the specification data stored in the HD 
220. 

In S370 the CPU 212 generates a single data file by 
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combining each image data stored in S320 based on specifica- 
tion data stored on the HD 220 in S350. In this process, 
the image files specified by the specification data are con- 
catenated in a sequence based on their page numbers to form 
a single image data file having a combined filename also 
specified by the specification data- 
in S380 the CPU 212 deletes the specification data 
stored in S350 from the HD 220. In S390 the CPU 212 deletes 
each file of image data stored in the processes of S320 from 
the HD 220 and returns to S310. 

With the communication system 1 having this construc- 
tion, image data or specification data stored on the multi- 
function device end in the shared area of the RAM 140 (S150, 
S190, and S220 of Fig. 3) can subsequently be stored in the 
HD 220 on the PC 200 end automatically (S320 and S350 of Fig. 
5) . Therefore, when the multifunction device 100 performs 
facsimile communications, and image data received through 
these communications or generated specification data is 
stored on the multifunction device 100 end, the user of the 
PC 200 need not perform an intentional operation to store 
this data on the PC 200 end. Accordingly, the communication 
system 1 of the present embodiment makes it easier to save 
and manage image data received by the multifunction device 
100 or generated specification data on the PC 200 end than 
conventional devices that require the user to perform an in- 
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tentional operation . 

Further, since data stored on the multifunction device 
end in the shared area of the RAM 140 is later deleted from 
the shared area after being stored on the PC 200 end (S330 
5 and S360 of Fig. 5), unnecessary data is not allowed to oc- 

cupy the storage area on the multifunction device 100 end, 
thereby enabling effective use of this storage area. 

Further, if the available capacity of the shared area 
is insufficient when receiving image data on the multifunc- 

10 tion device 100 end, the CPU 212 sequentially stores one 

page worth of image data at a time in the shared area (S180- 
S210 of Fig. 3) . Each time one page worth of image data is 
stored in the shared area, the image data is sequentially 
stored on the PC 200 end and subsequently deleted from the 

15 shared area. Accordingly, image data received by the multi- 

function device 100 can be transferred to the PC 200 end us- 
ing a storage area that is smaller than the image data it- 
self. 

Further, by storing specification data in association 
20 with each page worth of image data in the shared area (S220 

of Fig. 3), these pages of image data can be combined into a 
single data file on the PC 200 end based on this specifica- 
tion data (S370 of Fig. 5) . 

Further, if the available capacity of the shared area 
25 in the RAM 140 is smaller than a prescribed threshold value 
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(S120 of Fig. 3), the image data can be sequentially stored 
in the shared area one page worth at a time (S190) . The 
"threshold value" in the preferred embodiment is the avail- 
able capacity thought to be sufficient for storing image 
5 data received through facsimile communications. When the 

available capacity of the shared area is smaller than the 
capacity thought to be sufficient for storing the image data, 
the image data can be stored sequentially one page at a time, 
thereby making efficient use of a small available capacity 

10 to store image data on the PC 200 end. 

Fig. 6 shows data acquisition process according to a 
modification to the data acquisition process of Fig. 5. In 
the data acquisition process of Fig. 5, specification data 
is stored on the HD 220 in S350 and, after deleting this 

15 specification data from the multifunction device 100 end in 

S360, image data is generated in S370 based on the specifi- 
cation data stored on the HD 220. In contrast, according to 
the modification shown in Fig. 6, the steps S350 and S380 of 
Fig. 5 are dispensed with. Instead, in the process of S370 

20 of Fig. 6, the image data is generated based on the specifi- 

cation data stored on the multifunction device 100 end. In 
this case, as shown in Fig. 6, image data is generated in 
S370 based on specification data that was stored on the mul- 
tifunction device 100 end in S340, and the specification 

25 data is subsequently deleted from the multifunction device 



24 



100 end in S360. Because the specification data has not been 
recorded in the HD 220, the step of deleting the specifica- 
tion data from the HD 220 such as S380 is not required. 

A communication system according to a second embodi- 
ment of the present invention will be described with refer- 
ence to Fig, 7. The second embodiment is identical in con- 
figuration to the communication system 1 of the first em- 
bodiment with differences only in a portion of the process 
executed by the communication systems. Therefore, only 
these differing points will be described below. 

A fax reception process executed by the CPU 132 of the 
multifunction device 100 according to the second embodiment 
is nearly identical to the process of the first embodiment 
shown in Fig. 3, except that the process of S120 in Fig. 3 
is replaced by the processes of S122 and S124 described be- 
low. These processes are described next with reference to 
Fig. 7. 

After the transmission path has been established in 
S110, in S122 the CPU 132 determines whether image data re- 
ceived through facsimile communications is color image data. 
In normal facsimile communications, informational signals 
are exchanged prior to transferring the actual image signals. 
These informational signals indicate whether the image data 
represented by the image signals is color or monochrome data 
and whether this image data is normal resolution or high 
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resolution (a resolution higher than normal resolution) . 
Hence, in S122 the CPU 132 determines whether the image data 
is color data based on these informational signals. If the 
image data to be received through facsimile communications 
is determined to be color image data (S122: YES), then the 
CPU 132 advances to S170. 

However, if the image data to be received through fac- 
simile communications is determined to be monochromatic im- 
age data (S122: NO), then the CPU 132 determines in S124 
whether the image data is high-resolution data. In this 
process, the CPU 132 determines whether the image data is 
normal-resolution or high-resolution data based on the in- 
formational signals described above. If the CPU 132 deter- 
mines that the image data received through facsimile commu- 
nications is high-resolution image data (S124: YES), then 
the CPU 132 advances to S170. However, if the image data is 
normal resolution (S124: NO), then the CPU 132 advances to 
S130. 

The communication system having the construction de- 
scribed above can achieve the following effects owing to the 
operational differences from the communication system .1 of 
the first embodiment. 

With the communication system of the second embodiment, 
when image data received by the multifunction device 100 
through facsimile communications is either color image data 
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or high-resolution data (S122 and S124 of Fig. 7), the image 
data can be sequentially stored in the shared area one page 
at a time (S180-S210) . Since color or high-resolution image 
data normally has a larger volume than monochromatic or nor- 
mal resolution image data, this large, volume of image data 
is likely to take up most of the available space in the 
shared area or to exceed the available capacity of the 
shared area if the image data is stored all at once. There- 
fore, color or high-resolution image data is sequentially 
stored after each page worth of image data is received, 
thereby preventing the image data from occupying the major- 
ity of the storage area in the shared area and avoiding 
failures in storing the image data properly when the image 
data is larger than the available capacity in the shared 
area. As a result, image data stored in the multifunction 
device 100 can be recorded on the PC 200 end while effec- 
tively using the available capacity of the shared area. In 
this way in the second embodiment, the numbers of colors and 
the resolution function as parameters for determining stor- 
age mode. 

A communication system according to a third embodiment 
of the present invention will next be described with refer- 
ence to Figs. 2, 8 and 9. The third embodiment has a con- 
struction identical to the communication system 1 of the 
first embodiment with differences existing only in part of 
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the process performed. Therefore, only these differing 
points will be described below, 

A mode switching process executed by the CPU 132 of 
the multifunction device 100 will first be described with 
reference to Fig. 8. This process begins when the function- 
selecting button 124 in the operation panel 120 is pressed 
twice consecutively. 

In S410 the CPU 132 displays an operating mode switch- 
ing menu on the display panel 114.. The operating mode 
switching menu displayed in this process prompts the user to 
switch the operating mode of the multifunction device 100 to 
either a "normal mode" for storing image data unchanged in 
the shared area of the RAM 140 during the fax reception 
process described later (Fig. 9) or a "divided mode" for 
sequentially storing the image data in the shared area of 
the RAM 14 0 one page at a time. Once the operating mode 
switching menu is displayed on the display panel 114, the 
user operates the directional buttons 125 in the operation 
panel 120 to select either the normal mode or the divided 
mode and subsequently confirms the selection by pressing the 
function-selecting button 124. 

In the meantime, the CPU 132 waits until the mode con- 
firming operation has been performed (S420: NO). When 
the mode confirming operation has been performed (S420: YES), 
the CPU 132 switches the operating mode in S430. In this 
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process, a variable M is set to a value used to indicate the 
operating mode. To switch the operating mode, the variable 
M, which has been initialized to zero, is set to a value 
corresponding to the operating mode determined by the mode 
confirming operation. More specifically, the variable M is 
set to "0" (M<— 0) when the operating mode has been set to 
the "normal mode" and "1" (M* - 1) when the operating mode has 
been set to the "divided mode." In the following descrip- 
tion, "m" indicates the value to which the variable M is 
currently set. In S440 the CPU 132 clears the operating mode 
switching menu from the display panel 114 and ends the mode 
switching process . 

Next, a fax reception process executed by the CPU 132 
of the multifunction device 100 will be described. The fax 
reception process according to the third embodiment of the 
present invention is nearly identical to that shown in Fig. 
3, except that the process of S120„ in Fig. 3 is replaced by 
the process of S126 described below. This process will be 
described with reference to Fig. 9. 

After establishing a transmission path in S110, in 
S126 the CPU 132 checks the operating mode of the multifunc- 
tion device 100. In this process, the CPU 132 determines 
whether the operating mode switched in the mode switching 
process of Fig. 8 is the "normal mode" or the "divided mode" 
based on the value of the variable M (M=0: normal mode, M=l: 
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divided mode) . 

If the operating mode is the "normal mode" (S126: YES), 
then the CPU 132 advances to S130. However, if the operating 
mode is the "divided mode" (S126: NO), then the CPU 132 ad- 
vances to S170. 

The communication system having the construction de- 
scribed above achieves the following effects owing to the 
differences in operations from those performed in the first 
embodiment . 

With the communication system having this construction, 
the multifunction device 100 can store image data sequen- 
tially one page at a time (S180-S210 in Fig. 9) when the op- 
erating mode of the multifunction device 100 has been 
switched to the divided mode (S126) . Since the operating 
mode of the multifunction device 100 can be switched in the 
mode switching process of Fig. 8 upon operation by the user, 
the user can determine whether to store the image data in 
its entirety or for each page worth of data. 

A communication system according to a fourth embodi- 
ment of the present invention will next be described with 
reference to Fig. 10. The forth embodiment has a construc- 
tion identical to the communication system 1 of the first 
embodiment . 

A fax reception process executed by the CPU 132 of the 
multifunction device 100 will first be described. This proc- 
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ess begins when image signals are initially inputted from 
the telephone network 400 via the circuit-controlling unit 
174 . 

In S510 the CPU 132 sets the signal transmission path 
in the circuit-controlling unit 174 as a path connecting the 
modem 154 and the telephone network 400. In S520 the CPU 
132 performs facsimile communications to receive a single 
page worth of image signals. 

In S530 the CPU 132 determines whether subsequent 
pages of image data exist. This process is identical to the 
process of S140 in Fig. 3. If the CPU 132 determines that 
subsequent pages of image data exist (S530: YES), then the 
CPU 132 returns to S520. 

When no subsequent pages exist in S530 after repeat- 
edly performing the processes in S520 and S530 (S530: NO), 
then in S540 the CPU 132 determines whether the available 
capacity in the shared area of the RAM 140 is sufficient for 
storing the image data received through facsimile communica- 
tions. This process is identical to the process of S120 in 
Fig. 3. 

If the CPU 132 determines that the available capacity 
in the shared area is sufficient for storing the image data 
(S540: YES) , then in S550 the CPU 132 stores image data for 
an image represented by one or more pages worth of image 
signals, which have been received by repeatedly performing 
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the process of S520, in the shared area of the RAM 140 as a 
single data file. This process is identical to the process 
of S150 in Fig. 3. 

In S560, the CPU 132 cancels the setting in the cir- 
cuit-controlling unit 174 for the transmission path linking 
the modem 154 and the telephone network 400, and ends the 
fax reception process. 

However, if the CPU 132 determines that the available 
capacity in the shared area is insufficient for storing the 
image data (S540: NO), then in S570 the CPU 132 initializes 
a variable N. In this process, the CPU 132 sets the vari- 
able N to 1 (N«— 1) . In the following description, xx n" indi- 
cates the value to which the variable N is currently set. 

In S580 the CPU 132 divides the image data into data 
segments having a prescribed size (256 kbytes in the pre- 
ferred embodiment) . In this process, image data for an im- 
age represented by a plurality of pages worth of image sig- 
nals is treated as a single data file and is divided into a 
plurality of data segments having the prescribed data size 
to form 1 st through i th data segments. 

In S590 the CPU 132 stores the n th data segment formed 
in S580 in the shared area of the RAM 140. The data segment 
is stored under a filename created by concatenating a series 
of numbers formed from the date and time at which the proc- 
ess in S590 was performed to the value of the variable N (a 
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number from 1 to i) . For example, if the communication was 
performed on the date "2003 . 03 . 20" and at the time "9:45," 
and if the value of the variable N is "1," then the filename 
is set to "rx200303200945t001 . " After this data segment has 
5 been stored in the shared area, the data segment is read and 

deleted from the PC 200 end (S320 and S330 in Fig. 5) . 

In S600 the CPU 132 determines whether an (n 4- l) th 
data segment exists. Here, the CPU 132 determines that an 
(n + l) th data segment exists when the value of (n + 1) is 

10 less than or equal to the value of i (i ^ (n + 1))"], where 

i indicates the last number of the data segments. 

If the CPU 132 determines that a (n + l) th data seg- 
ment exists (S600: YES), then in S610 the CPU 132 waits un- 
til the n th data segment has been deleted from the shared 

15 area of the RAM 140(S610: NO). When the n th data segment 

has been deleted from the shared area (S610: YES) , then in 

S620 the CPU 132 increments the variable N by one (N<— n + 1) 
and returns to S590. 

When the (n + l) th data segment no longer exists in 

20 S600 after repeatedly performing the processes from S590 to 

S620 (S600: NO), then in S630 the CPU 132 generates specifi- 
cation data indicating that the plurality of data segments 
repeatedly stored in the shared area in S590 was produced by 
dividing image data received through a single facsimile com- 

25 munication and stores, the specification data . in the shared 
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area of the RAM 140. The specification data generated and 
stored in the shared area in this process is text data that 
specifies the filename for each data segment stored in S590, 
the procedure for combining these data segments, and a file- 
name for the image data produced by combining the data seg- 
ments (hereinafter referred to as the combined filename) . 
After the specification data are stored in the shared area, 
the specification data is read and deleted from the PC 200 
end. The combined filename is produced by deleting the page 
number from the filename having the largest page number. 
The procedure for combining the data segments indicates how 
to combine data segments to restore the original image data 
file (for example, a dividing/ j oining algorithm well known 
in the art) . 

After completing the process in S630, the CPU 132 can- 
cels the transmission path set in S560 and ends the fax re- 
ception process. As in the first embodiment, processes re- 
lated to normal facsimile communications are performed dur- 
ing the processes of S520 and S530 described above. However, 
a description of these processes has been omitted since such 
a description is not important in understanding the present 
invention . 

Data acquisition process executed by the CPU 212 of 
the PC 200 according to the fourth embodiment is the same as 
that of the first embodiment with reference to Fig. 5. That 
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is, when the CPU 212 determines in S310 of Fig. 5 that a 
data segment has been stored in the shared area of the RAM 
140 (stored in S590 at Fig. 10), then in S320 the CPU 212 
reads this data segment and stores the data on the HD 220. 
In S330 the CPU 212 deletes the original data segment from 
the shared area. 

With the communication system having this construction 
image data received on the multifunction device 100 end can 
be divided into a plurality of data segments and stored in 
the shared area of the RAM 140 (S580 in Fig. 10) . 

Further, by storing specification data in association 
with the data segments in the shared area through operations 
on the multifunction device 100 end (S630 in Fig. 10), the 
original image data can be restored by combining the data 
segments into a single data file based on the specification 
data through operations on the PC 200 end (S370 in Fig. 5) . 
Since the specification data can specify procedure for com- 
bining the data segments to restore the original image data, 
the PC 200 can recreate the original image data from the 
data segments without the need for establishing rules for 
dividing image data in advance. 

Next, a communication process according to a fifth em- 
bodiment of the present invention will be described with 
reference to Figs. 11 through 13. A communication system 
identical to that shown in Fig. 1 is employed in the fifth 
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embodiment . 

In addition to various application programs, the HD 
220 stores a history accumulation program for performing a 
history accumulation process described later. 
5 Next, a facsimile communication process executed by 

the CPU 132 of the multifunction device 100 will be de- 
scribed with reference to Fig. 11. This process is repeat- 
edly executed while ON state of the multifunction device 100 
is maintained. 

10 In S610, the CPU 132 generates a save folder in the 

shared area of the RAM 140 for saving facsimile communica- 
tion history. In this process, a FAXHISTORY folder is cre- 
ated under the root directory of the shared area as shown in 
Fig. 12(a). In addition, FAXTX, FAXRX, and FAXLOG folders 

15 are created within the FAXHISTORY folder. The PC 200 can 

recognize these folders as a directory structure of an ex- 
ternal storage device (removable disc (F: ) ) , as shown in Fig. 
12 (b) . 

In S620 the CPU 132 changes the initialized attribute 
20 of the shared area from read/write to read only. The 

read/write attribute indicates that the data can be over- 
written (stored and deleted) based on commands received from 
an external source, while the read only attribute indicates 
that data may not be overwritten by commands received from 
25 an external source. Both attributes allow data to be read 
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from the shared area. 

In S630 the CPU 132 determines whether a fax reception 
process has begun. The CPU 132 determines that a fax recep- 
tion process has begun when image signals are initially in- 
putted from the telephone network 400 via the circuit- 
controlling unit 174. 

If a fax reception process has begun (S630: YES), then 
in S640 the CPU 132 changes the attribute of the shared area 
from read only to read/write. Then, in S650 the CPU 132 per- 
forms a reception process through facsimile communications. 
In this process, the CPU 132 sets a signal transmission path 
in the circuit-controlling unit 174 to a path connecting the 
modem 154 and the telephone network 400, enabling image sig- 
nals to be transmitted along this path. Next, the modem 154 
generates image data by demodulating and decoding image sig- 
nals sequentially inputted from the telephone network 400 
via the circuit-controlling unit 174. Subsequently, the CPU 
132 controls the printing unit 156 to print an image repre- 
sented by this image data. Accordingly, an image repre- 
sented by image signals inputted from the telephone network 
400 is printed on paper. At this time, the CPU 132 cancels 
the setting in the circuit-controlling unit 174 for the 
transmission path connecting the modem 154 and the telephone 
network 400, thereby preventing image signals from being 
transferred along this path. 
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In S660 the CPU 132 stores the image data generated by 
the modem 154 in S650 in the FAXRX folder of the RAM 140. 
In this process, the image data is stored under a filename 
that includes a series of numbers formed from the date and 
time at which the facsimile communication in S650 was per- 
formed. For example, if the communication was performed on 
the date "2003 . 03 . 17" and at the time "16:55," then the 
filename is set to "RX200303171655 . " 

In S670 the CPU 132 stores log data indicating details 
of the facsimile communication performed in S650 in the FAX- 
LOG folder of the RAM 140. This log data includes data 
specifying the date, time, communication type indicating a 
transmission or a reception, identification number for the 
other party, duration of the communication, size of the 
transferred data (number of pages in the preferred embodi- 
ment) , communication result indicating whether the transfer 
was successful or a failure, and the filename of the image 
data stored in S660. In the process of S670, the log data 
is stored under a filename including a sequence of numbers 
formed from the date and time of the facsimile communication 
(RX200303171655LOG) , as in the process of S660. 

In S680 the CPU 132 returns the attribute of the 
shared area in RAM 140 from read/write to read only, and re- 
turns to S630. 

On the other hand, if a facsimile reception has not 
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begun in S630 (S630: NO), then in S690 the CPU 132 deter- 
mines whether a facsimile transmission process has begun. 
In this process, the CPU 132 determines that a fax transmis- 
sion process has begun when the user performs the fax trans- 
mission operation as described above. 

If a fax transmission process has not begun (S690: NO), 
then the CPU 132 returns to S630. However, if the CPU 132 
determines that a fax transmission process has begun (S690: 
YES), then in S700 the CPU 132 changes the attribute of the 
shared area in the RAM 140 from read only to read/write. 

In S710 the CPU 132 performs a transmission process 
according to facsimile communications. In this process, as 
in the process of S650, the CPU 132 sets the signal trans- 
mission path in the circuit-controlling unit 174 to a path 
connecting the modem 154 and the telephone network 400. 
Next, the CPU 132 controls the scanning unit 152 to read an 
original image and generate image data from that original 
image. The modem 154 is then controlled to encode and modu- 
late this image data to generate image signals capable of 
being transferred on the telephone network 400. The modem 
154 outputs these image signals to the circuit-controlling 
unit 174, enabling the image signals to be outputted to the 
telephone network 400 end (transmission destination) . As in 
the process of S650, the CPU 132 then cancels the transmis- 
sion path setting in the circuit-controlling unit 174 con- 
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necting the modem 154 and the telephone network 400. 

In S720 the CPU 132 stores the image data generated by 
the scanning unit 152 in S710 in the FAXTX folder of the RAM 
140. In this process, the image data is stored under a 
filename including a sequence of numbers formed from the 
date and time at which the facsimile communication in S710 
was performed. For example, if the communication was per- 
formed on the date "2003 . 03 . 17" and at the time "16:55," 
then the filename is set to "TX200303171655 . " 

In S730 the CPU 132 stores log data indicating details 
of the facsimile communication performed in S710 in the FAX- 
LOG folder of the RAM 140. As in the process of S670, the 
log data recorded in this process includes data specifying 
the date, time, communication type, identification number, 
duration of the communication, data size, communication re- 
sult, and filename of the image data stored in S720. As in 
the process of S720, log data stored in S730 is recorded un- 
der a filename' including a sequence of numbers formed from 
the date and time at which the facsimile communication was 
performed (TX200303171655LOG) . In S740 the CPU 132 returns 
the attribute of the shared area from the read/write attrib- 
ute to read only. 

Next, history accumulation process executed by the CPU 
212 of the PC 200 according to the fifth embodiment will be 
described with reference to Fig. 13. This process is re- 
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peatedly executed while the history accumulation program is 
running. 

First, the CPU 212 initializes a variable N in S810. 
In this process, the CPU 212 sets the variable N to 1 (N<— 1) . 
In the description below, "n" indicates the current value of 
the variable N. 

In S820 the CPU 212 determines whether the n th drive 
can be accessed. In this process, the CPU 212 determines 
whether it is possible to access the n th drive from among 
all drives (storage devices) that can be recognized by the 
CPU 212 (drives A-F in Fig. 12(b)) beginning from drive A. 
By attempting to access these drives, the CPU 212 can deter- 
mine whether a storage medium such as a floppy disk, CD-ROM, 
or the memory card 500 is mounted in the mountable drives. 

If the n th drive cannot be accessed (S820: NO), then 
in S830 the CPU 212 increments the variable N by 1 (N<— n + 
1) . In S840 the CPU 212 determines whether the n th drive 
exists. Here, the CPU 212 determines whether another drive 
exists that can be recognized by the CPU 212 based on the 
order shown in Fig. 12(b) beginning from drive A. 

If the n th drive does not exist (S840: NO), then the 
CPU 212 returns to S810. However, if the n th drive exists 
(S840: YES), then the CPU 212 returns to S820. 

When the n th drive can be accessed in the process of 
S820 described above (S820: YES), then in S850 the CPU 212 
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determines whether a save folder exists on the n th drive. 
The CPU 212 determines that a save folder exists in this 
process when the FAXHISTORY folder exists in the root direc- 
tory of the n th drive and the FAXTX, FAXRX, and FAXLOG fold- 
5 ers exist in the FAXHISTORY folder as shown in Fig. 12(b). 

If the CPU 212 determines that the save folder does 
not exist (S850: NO), then the CPU 212 advances to S830. 
However, if the CPU 212 determines that a save folder exists 
(S850: YES), then in S860 the CPU 212 issues a command to 

10 the multifunction device 100 to change the attribute of the 

shared area in the RAM 140 to read/write. In this process, 
the CPU 212 transmits a command signal to the multifunction 
device 100 for modifying the attribute of the shared area. 
Upon receiving this command signal, the multifunction device 

15 100 changes the attribute of the shared area to read/write. 

In S870 the CPU 212 determines if data has been stored 
in the FAXTX folder within the FAXHISTORY folder in the 
shared area. Image data is stored in the FAXTX folder in 
the process of S720 in Fig. 11. 

20 If data has been stored in the FAXTX folder (S870: 

YES), then in S880 the CPU 212 stores this data on the HD 
220. In this process, the CPU 212 records image data stored 
in the FAXTX folder in a predetermined storage area on the 
HD 220 that has been provided for storing such image data. 

25 In S890 the CPU 212 deletes the image data from the 
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FAXTX folder in the shared area. After completing the proc- 
ess of S8 90, or when no data has been stored in the FAXTX 
folder (S870: NO), then in S900 the CPU 212 determines 
whether data has been stored in the FAXRX folder within the 
5 FAXHISTORY folder in the shared area. Image data may be 

stored in the FAXRX folder during the process of S660 in Fig. 
11. 

If data has been stored in the FAXRX folder (S900: 
YES) , then in S910 the CPU 212 stores this data on the HD 

10 220. In this process, data stored in the FAXRX folder is 

recorded in a predetermined storage area on the HD 220 that 
has been provided for storing such data. 

In S920 the CPU 212 deletes this image data from the 
FAXRX folder. After completing the process in S920, or when 

15 data has not been stored in the FAXRX folder (S900: NO), 

then in S930 the CPU 212 determines whether data has been 
stored in the FAXLOG folder within the FAXHISTORY folder in 
the shared area. Image data may be stored in the FAXLOG 
folder during the process of S670 or S730 in Fig. 11. 

20 If data has been stored in the FAXLOG folder (S930: 

YES), then in S940 the CPU 212 records this data on the HD 
220. In this process, log data stored in the FAXLOG folder 
is recorded in a predetermined storage area on the HD 220 
that has been provided for storing such data. 

25 In S950 the CPU 212 deletes this log data from the 
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FAXLOG folder in the shared area. After completing the 
process of S950, or when no data has been stored in the FAX- 
LOG folder (S930: NO), in S960 the CPU 212 issues a command 
to the multifunction device 100 to change the attribute of 
the shared area in the RAM 140 to the read only attribute, 
and subsequently advances to S830. 

With the communication system having this construction, 
image data or log data stored in the shared area of the RAM 
140 on the multifunction device 100 end (S660, S670, S720, 
and S730 in Fig. 11) can automatically be recorded in the HD 
220 on the PC 200 end (S880, S910, and S940 in Fig. 13). 

Accordingly, when the multifunction device 100 per- 
forms facsimile communications and log data showing the de- 
tails of the facsimile communication is recorded on the mul- 
tifunction device 100 end, the user need not perform a de- 
liberate operation on the PC 200 to transfer this log data 
to the PC 200 end. Thus, the communication system according 
to the fifth embodiment provides a more user-friendly method 
of saving and managing log data on the PC 200 end than a 
method requiring the user to perform a deliberate operation. 

This process is particularly advantageous in prevent- 
ing data unrelated to communication details from being mis- 
takenly read by the user and stored on the PC 200 end, since 
any data stored in the FAXLOG folder of the shared area is 
read as log data. This process can also prevent data unre- 
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lated to image data obtained through facsimile communica- 
tions from being mistakenly read and stored on the PC 200 
end, since any data stored in the FAXTX and FAXRX folders in 
the shared area is read as image data. 
5 Further, when data is stored in the shared area of the 

RAM 140, the PC 200 records this data on the HD 220 (S880, 
S910, and S940 in Fig. 13) . However, by allowing this log 
data to remain on the multifunction device 100 end after 
copying the data on the PC 200 end, there is a risk that the 

10 same log data may be stored repeatedly on the PC 200 end. 

Therefore, in the present embodiment, the log data is de- 
leted from the shared area on the multifunction device 100 
end after being stored on the HD 220 (S890, S920, and S950 
in Fig. 13), preventing the same log data from being copied 

15 more than once. 

Further, since the data itself is deleted from the RAM 
140 in the multifunction device 100, there is no risk of un- 
necessary data occupying the RAM 140, thereby making effec- 
tive use of the storage area in the RAM 140. 

20 Further, the image data and log data can be stored in 

separate folders on the multifunction device 100 end. Hence, 
it is possible to distinguish between image data and log 
data based on the folder name in the shared area when copy- 
ing the data onto the HD 220. In this way, both the log 

25 data and the image data itself may be saved on the PC 200 
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end. 

Further, the PC 200 performs a process to store data 
from a drive onto the HD 220 only when a save folder exists 
on the n th drive in S850 of Fig. 13. Therefore, when the PC 
200 is connected to devices other than the multifunction de- 
vice 100 that can be recognized as storage devices, the 
process of the present embodiment can prevent data other 
than image data and log data on the other storage devices 
from being mistakenly stored on the PC 200 end when such 
data exists on these storage devices. 

Further, the multifunction device 100 sets the attrib- 
ute of the shared area in the RAM 140 to read/write only 
while a fax is being received and until the received data is 
stored in the RAM 140, when a fax is being transmitted and 
until the data is stored in the RAM 14 0, and while commands 
are being received from the PC 200 and until the data is 
read and deleted from the RAM 140, enabling data to be 
stored and deleted during these period. Therefore, data 
cannot be stored in nor deleted from the shared area of the 
RAM 140 even if the user operating the multifunction device 
100 or the PC 200 mistakenly attempts to store data in the 
shared area or attempts to delete data therefrom, thereby 
preventing the storage of unnecessary data and the deletion 
of necessary data. 

A communication system according to a sixth embodiment 
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has a construction identical to the communication system of 
the fifth embodiment. The sixth embodiment only differs 
from the fifth embodiment in part of the process that is 
performed. Only these differences will be described below. 

A facsimile communication process executed by the CPU 
132 of the multifunction device 100 according the sixth em- 
bodiment will be described next with reference to Fig. 14. 
This process differs from the process according to the fifth 
embodiment shown in Fig. 11 by the steps added between S610 
and S620. 

After creating a save folder in S610, in S612 the CPU 
132 stores identification data in the root directory of the 
shared area in the RAM 140. The "identif ication data" 
serves to identify the multifunction device 100 as a device 
that stores image data and log data in the RAM 140. 

In S614 the CPU 132 modifies the creation time for the 
identification data stored in S612 to the sum of the crea- 
tion times for each folder created in S610. In this process, 
the CPU 132 first adds the creation hour for each of the 
FAXTX, FAXRX, and FAXLOG folders and modifies the creation 
hour of the identification data to this sum. More specifi- 
cally, if each of these folders was created in the twenty- 
first hour, then the creation hour for the identification 
data is calculated as ( 2 1+2 1+21 ) mod24=15 . Next, the crea- 
tion minute for each of the FAXTX, FAXRX, and FAXLOG folders 
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is added, and the creation minute of the identification data 
is modified to this sum. More specifically, if the FAXTX 
and FAXRX folders were created in the fifty-second minute 
while a FAXLOG folder was created in the fifty-third minute, 
5 then the creation minute for the identification data is cal- 

culated as (52+52+53)mod60=37 . After completing the process 
in S614, the CPU 132 advances to S620. 

History accumulation process executed by the CPU 212 
of the PC 200 according to the sixth embodiment will be de- 

10 scribed next with reference to Fig. 15. This process dif- 

fers from the process according to the fifth embodiment 
shown in Fig. 13 in that the steps S8 52 and S8 54 are in- 
serted between S850 and S860. 

If the CPU 212 is able to access the n th drive in S820, 

15 then in S852 the CPU 212 determines whether identification 

data has been stored in the root directory of the drive. 

If identification data has not been stored in the root 
directory (S852: NO), then the CPU 212 advances to S830. 
However, if identification data is stored in the root direc- 

20 tory (S852: YES), then in S854 the CPU 212 determines 

whether the creation time for the identification data is 
correct. In this process, the CPU 212 performs the same 
calculations performed in S614 of Fig. 14 for adding the 
hour and minute of creation for each of the FAXTX, FAXRX, 

25 and FAXLOG folders located in the FAXHISTORY folder of the 
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n drive. The CPU 212 determines that the creation time 
for the identification data is correct when this creation 
time matches the calculated values. 

If the creation time for the identification data is 
5 not correct (S854: NO), then the CPU 212 advances to S830. 

However, if the creation time is correct (S854: YES), then 
the CPU 212 advances to S860. 

The communication system in the sixth embodiment can 
achieve the following effects owing to the differences in 
10 operations from those performed in the fifth embodiment. 

With the communication system having the construction 
described above, the PC 200 performs a process to store data 
recorded on a drive onto the HD 220 (S860 and subsequent 
processes in Fig. 15) only when the CPU 212 determines that 
15 proper identification data has been stored on the drive 

(S852) . Accordingly, if the PC 200 is connected to a stor- 
age device other than the multifunction device 100 that can 
be recognized as a storage device and a save folder has been 
stored on the other storage device, there is little possi- 
20 bility that data similar to identification data has been 

stored on the storage device. Hence the communication sys- 
tem can prevent data other than image data and log data from 
being mistakenly stored on the PC 200 end. 

Further, the PC 200 performs a process to store image 
25 data and log data recorded on a drive onto the HD 220 only 
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when identification data has been stored on the drive and 
when the hour and minute that the identification data was 
created matches the hour and minute calculated for each 
folder (S854 in Fig. 15) . Accordingly, if the PC 200 is 
connected to a device other than the multifunction device 
100 that can be recognized as a storage device, and if a 
save folder has been stored on the storage device, and even 
if data similar to identification data has been stored on 
the storage device, there is very little possibility that 
the hour and minute at which the identification data was 
created will match the hour and minute calculated from the 
save folder stored on the storage device. Therefore, the 
communication system further reduces the chance that data 
other than image data and log data will be mistakenly stored 
on the PC 200 end. 

While the invention has been described in detail with 
reference to specific embodiments thereof, it would be ap- 
parent to those skilled in the art that various changes and 
modifications may be made therein without departing from the 
spirit of the invention, the scope of which is defined by 
the attached claims. 

For example, in the embodiments described above, the 
communication system of the present invention is applied to 
a computer system including the multifunction device 100 and 
the PC 200. However, this computer system may be configured 
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of devices other than the multifunction device 100 and PC 
200 and may be configured of one, or three or more devices. 

Further, in the embodiments described above, processes 
shown in the flowcharts are executed by a computer system 
including the CPU 132 in the multifunction device 100 and 
the CPU 212 in the PC 200. However, part or all of these 
processes may be executed by a separate computer system con- 
nected to the multifunction device 100 and the PC 200 via 
wired or wireless signal transmission paths. 

Further, in the multifunction device 100 of the em- 
bodiments described above, processes shown in the flowcharts 
are executed according to a computer program stored in the 
ROM 134. However, this computer program may instead be 
stored on the memory card 500. In this case, the processes 
shown in the flowcharts may be executed according to the 
computer program stored on the memory card 500 when the mem- 
ory card 500 is mounted in the media drive 180. 

Further, in the PC 200 of the embodiments described 
above, the processes shown in the flowcharts are executed 
according to a computer program stored on the HD 220. How- 
ever, if the PC 200 is configured to perform data input and 
output with a storage medium, such as a floppy disk, CD-ROM, 
and a memory card, the PC 200 may execute the processes 
shown in the flowcharts based on the computer program stored 
on the storage medium. 
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Further, the telephone network 4 00 in the embodiments 
described above may be a public switched telephone network 
(PSTN) or an IP telephone network. 

Further, in the embodiments described above, the mul- 
5 tifunction device 100 is configured to transmit and receive 

image signals (facsimile communications) via the telephone 
network 400. However, the multifunction device 100 may be 
configured to perform facsimile communications via the 
Internet when capable of performing data communications via 
10 the Internet. 

Further, in the embodiments described above, various 
data is exchanged between the multifunction device 100 and 
the PC 200 using the shared area in the RAM 140 of the mul- 
tifunction device 100. However, this exchange of data may 
15 also be performed in the memory card 500 mounted in the me- 

dia drive 180. In the latter case, the "shared area of the 
RAM 140" described in the preferred embodiments should be 
replaced by the "memory card 500 mounted in the media drive 
180." 

20 Further, in the embodiments described above, the mul- 

tifunction device 100 is configured to store image data (log 
data) and specification data (transmission/reception data) 
for facsimile communications in the shared area of the RAM 
140. However, the multifunction device 100 may be config- 

25 ured to store communication data (log data) and specifica- 



52 



tion data (transmission/reception data) for data communica- 
tions performed via the Internet in the shared area when ca- 
pable of performing data communications via the Internet. 
In this case, the history of the data communications per- 
formed via the Internet can be saved and managed on the PC 
200 end. 

Further, in the embodiments described above, the proc- 
esses in Figs. 3, 7, 9, and 10 illustrate a process for re- 
ceiving image data through facsimile communications. How- 
ever, these processes can also be applied to a process for 
transmitting image data through facsimile communications. 
In this case, ''reception" in the embodiments described above 
should be replaced with "transmission" and the processes in 
Figs. 3, 7, 9, and 10 should be replaced with a description 
for transmitting image data through facsimile communications. 
For example, the condition for starting each process should 
be the user performing a fax transmission operation. Fur- 
ther, the filename for data stored in the shared area should 
be formed of a name that can be differentiated from a file- 
name for received data (for example, "rx20..." for received 
data and w tx..." for transmitted data). 

Further, in the embodiments described above, the 
communication system is configured to generate image data 
from the single pages of image data or the divided data 
stored on the PC 200 end based on specification data stored 
together with this data on the multifunction device 100 end. 

53 



with this data on the multifunction device 100 end. However, 
it is also possible to predetermine the rules of division 
and restoration, including methods of setting filenames for 
each of the image data and dividing procedure, when image 
data is saved in units of single pages or is divided into a 
plurality of data segments. In this case, the PC 200 can 
generate the image data based on these predetermined divi- 
sion rules after single pages worth of image data or data 
segments are stored on the HD 220. With this construction, 
the PC 200 can restore communication data from a plurality 
of data segments simply by determining the division rules in 
advance . 

Further, in the fifth and sixth embodiments described 
above, data other than image data and log data is prevented 
from being stored mistakenly on the PC 200 end using hours 
and minutes calculated based on the hour and minute that 
each save folder was created (S614 in Fig. 14 and S854 in 
Fig. 15) . However, the configuration for preventing data 
other than image data and log data from being mistakenly 
stored on the PC 200 end is not limited to this configura- 
tion. 

Further, in the fifth and sixth embodiments described 
above, image data and log data stored on the PC 200 end is 
deleted from the multifunction device 100 end (S890, S920, 
and S950 in Fig. 13) in order to prevent the same image data 
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and log data from being stored on the PC 200 end repeatedly. 
However, the image data and log data stored on the PC 200 
end may be moved to a separate folder (such as the root di- 
rectory) from the folder in which this data was originally 
stored, as an alternative method to prevent the same image 
data and log data from being stored repeatedly on the PC 200 
end. 

Further, in the fifth and sixth embodiments, the mul- 
tifunction device 100 stores data in a folder determined by 
the type of data and whether the data was transmitted or re- 
ceived (S660, S670, S720, and S730 in Fig. 11) . However, 
image data and log data may be stored under any conditions, 
provided that the type of data can be identified on the PC 
200 end. For example, on the multifunction device 100 end, 
the filename used when storing image data and log data in 
the shared area of the RAM 140 can be set to a specific 
filename. In this case, the PC 200 can identify whether the 
data is image data (transmitted or received) or log data 
based on the filename when storing this data on the HD 220. 
More specifically, in S660, S670, S720, and S730 in the fac- 
simile communication process in Fig. 14, the multifunction 
device 100 stores each type of data in the shared area of 
the RAM 140 under the appropriate received image filename, 
log data filename, transmitted image filename, or log file 
filename. Subsequently, in S870, S900, and S930 in the his- 
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tory accumulation process in Fig. 15, the PC 200 can deter- 
mine whether transmitted image data exists, whether received 
image data exists, and whether log data exists based on the 
filenames for files stored in the shared area, and in S880, 
S910, and S940 the PC 200 can store the relevant data on the 
HD 220 when such data exists. 

Each operation program is provided by a storage medium 
such as FD, CD-ROM and a memory card those being installable 
into a computer system. Alternatively, each operation pro- 
gram is also provided by way of communication network such 
as Internet, so that the operation program can be installed 
onto a computer system of the multifunction device 100, a 
computer system of the terminal PC 200, and another computer 
system connected to one of the computer systems of the mul- 
tifunction device 100 and the terminal PC 200 with wiring or 
non wiring system. 
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